Cervical ripening is one of the main stages of initiation labor. Acupressure in Chinese medicine is considered as an invasive technique, which through reliving oxytocin ripens the cervix. Acupoint Sanyinjiao (SP6) was selected in this study because it is the acupoint selected in gynecology and it is easy for women to locate and apply pressure without medical assistance. Objectives: The aim of this study was to determine the effect of acupressure on cervical ripening. Patients and Methods: In this randomized clinical trial, 150 primigravida with term pregnancy who had referred to Deziani hospital in Gorgan were chosen and divided to three groups: in the first group acupressure was done by the researcher while in the second groups this was performed by the mother her self, and the third group served as a control and only received routine care. For both intervention groups the pressure was applied on Sp6 for about 20 minutes during one to five days. Elements were checked from cervical ripening at 48 and 96 hours after intervention and at the time of hospitalization. The tools for gathering information included demographic characteristics and midwifery history questionnaire, daily records and follow up forms. Content validity was used for validity of tools. Reliability of the observation check-list and physical examination was confirmed by inter-rater scores (inter observer), and daily records by test-re-test. Data was analyzed by analysis of variance (ANOVA), Kruskal-Wallis and Chi-squared tests (P ≤ 0.05).
Background
Cervical ripening is one of the main stages of initiation labor (1, 2) . In fact the uterine cervix has to be firm through pregnancy and ripe enough before and during labor. Cervical ripening is a complex process and its mechanism is not well understood (3) .
At the beginning of pregnancy, 50% of the cervix is made of collagen, 20% smooth muscle and the rest is elastin and glycosaminoglycans (GAGs), all embedded in a connective tissue ground substance (4) .
Fibroblasts, the main cellular component of the cervix, produce collagen and GAGs. At the end of pregnancy, the collagen concentration of cervix decreases, water content increases, the GAGs composition changes, fibroblasts become active and local prostaglandin is produced. These fundamental, physiological and structural changes in the cervix cause cervical ripening. Cervical ripening needs an increase in prostaglandin production.
In this regard, prostaglandins are involved in changing the balance between various pro-inflammatory and antiinflammatory agents, which is one of the likely mechanisms of cervical ripening. By the process of cervical ripening, the cervix converts into a soft yielding structure, which has little resistance to the expulsive forces of the uterus and allows the fetus to pass through the birth canal during childbirth (5, 6) . Favorable or ripe cervix is essential in order to stimulate the onset of labor. It allows full cervical dilation and effacement in the presence of uterine contractions (7, 8) .
Iatrogenic cervical ripening is used commonly at the end of pregnancy. It is tantamount with procedures used to artificially obtain cervical maturation or ripening and sometimes uterine contractions (2) . The success of iatrogenic cervical ripening depends on the status of the cervix.
Bishop that was described by Edvard in 1964, is a system of pelvic scoring, which uses dilatation, effacement, station, cervical consistency and cervical position (Table 1 ) (8) (9) (10) . This system is used for assessment of inducibility; a favorable Bishop score is defined as ≥ 6 and in this situation the likelihood of successful induction is high. Scores of ≤ 6 indicate reduced probability of successful induction and cervical ripening may be indicated (11) .
The methods, which are utilized for cervical ripening, are divided to two groups: medical (prostaglandins and oxytocin) and non-medical (mechanical such as membrane stripping and complementary medication) (5, 12) . Among numerous cervical ripening methods, nonpharmacological approaches are more accepted by women. Acupuncture is one of the non-pharmacological methods, which due to enough scientific evidence supporting its effectiveness, has become increasingly used in labor wards (12) .
As a subcategory of holistic medicine and a branch of acupuncture, acupressure is a method applied for induction of labor, which probably works based on oxytocin release induction mechanisms (13) .
Acupuncture and acupressure mechanisms are based on the fact that there are 12 recognized main meridians and eight minor meridians, which are penetrable and comprehensible for the body and organs. These meridians are responsible for energy adjustment in the body and the source of diseases is by blockage of the energy stream. Acupuncture and acupressure are used as techniques for unblocking these occlusions. In general, 361 acupuncture points are located on these energy stream channels (14, 15) .
Chinese medicine believes that energy channels or Qi are stimulated by acupuncture or acupressure. This energy flows along 12 meridians, with special points along these meridians (2, 16) . Acupressure is a technique that balances energy or Qi in the body (2) . Meanwhile, Western medicine believes that stimulation of acupuncture or acupressure points may increase the release of prostaglandins and oxytocin (2, 16) . SanyinJiao (Sp6) is one of the important points, which is used in acupuncture, located on the spleen canal, and is applied in gynecology, extensively (17, 18) .
SanyinJiao is also stimulated for labor induction, transvers position of fetus and sedative labor pain (19) . In a study conducted by Gaudet et al. (2008) in the Unites States of America, acupuncture decreased the average labor period in the intervention group compared to the control group (20) .
However, the research done by Modlock et al. from Denmark indicated absence of any significant difference between the intervention and control groups in terms of the effect of acupuncture on induction of labor (12).
Objectives
Considering the controversies about the effectiveness of acupressure, this study was done with the aim of determining the effect of acupressure on cervical ripening.
Patients and Methods
The present study was performed in Gorgan (a northern city in Iran) of at the Golestan university of medical sciences of Iran, studying patients who had referred to the Dezyani medicine center from June 2011 to December 2012. This center was the only referral women's hospital in the Golestan province.
In this randomized clinical trial, 150 primigravida with term pregnancy who had referred to the Deziani hospital were chosen by the convenience sampling method. Regarding the following formula, the sample size for each group was 42 subjects yet considering patient loss during follow up, 50 subjects were allocated to each group.
(Confidence level = 95%, test power = 80%)
(1)
Women were eligible for enrollment if they were nulliparous and had the following features, 39 to 41 weeks of gestational age confirmed by first-trimester ultrasound or normal last menstrual period, normal non-stress test, age of 18 -35 years old, low risk pregnancy, Bishop score of ≤ 4, single cephalic presentation, not taking herbal or chemical drugs 36 hours before and up to the end of the study, and not having sexual intercourse 24 hours before and up to the end of study. Exclusion criteria included taking chemical or herbal drugs, having sexual intercourse and being suspected of high-risk pregnancy. The tools for gathering information were demographic characteristics and midwifery history questionnaire, daily record and follow up forms. These tools were prepared by the researchers and some were obtained from text books and articles. Content validity was used for validity of the tools. For this purpose the follow up forms and questionnaires were given to ten faculty members of Shahid Beheshti university of medical sciences and their point of views were considered.
Simultaneous validation method was applied to validate the accurate positioning of SanyinJiao (Spleen 6) and the pressure insertion mechanism. In this regard, after passing a training course with an acupuncture specialist, the researcher cooperated with the specialist through applying pressure on the SanyinJiao (Spleen 6) point on ten individuals and recorded their feelings including drowsiness, numbness, sore, hotness, coldness, pinching and pressing (kappa = 0.99).
To study the validity of the designed observation and examination questionnaire, simulations of observation re-liability were used. In this regard, the researcher and two experienced midwives, (with 15 years of work experience) working in a maternity ward, performed separate vaginal examinations on 10 samples (kappa = 0.89).
Subjects were randomly allocated to one of the three study arms: traditional Chinese medicine acupressure performed by the researcher, acupressure performed by the mother herself, and the control group whom only received routine care. Study arm assignment was determined by using a list of random numbers allocation (simple random allocation).
For the acupressure medicine group, the subjects were asked by the researcher to eat their breakfast and then refer to the hospital, between 9:00 am and 11:00 am; the interval between their breakfast and lunch meals should have been 45 to 60 minutes. Next, pressure was applied on the Spleen 6 spot for one to five sessions between 9:00 am and 11:00 am, which is the most effective period for pressure impact on Spleen 6 spot (14) .
The pressure on this spot was applied for ten seconds to two minutes until half of the fingernails turned white, and then the spot was rested for the same period. This procedure was repeated for 20 minutes per day in one direction on the right foot and done every 24 hours, provided the subject didn't indicate laboring symptoms and childbirth. On the other hand, for the acupressure group, the mothers were trained about the acupressure procedure and received required information about the duration and time of the process, and submitted the daily record form to the research units. The spot of Spleen 6 was drawn on the daily record sheets of this group, so that the subjects could use it if necessary. The mothers were trained, and then practiced in the presence of the researcher. The third group was subjected only to routine healthcare services. The subjects were provided with the required trainings and then subjects of group 2 and 3 were asked to refer to the hospital 48 hours later, while subjects of group 1 visited the hospital on a daily basis. All three groups had a vaginal examination every 48 hours for determining their Bishop scores. Depending on initiation of childbirth symptoms, the number of acupressure sessions varied from one to five for each individual. Treatments of all three groups were followed by the researcher until the end of their hospitalization. The samples were asked to refer to the emergency unit of the hospital or call the researcher in the case of any labor pain, spotting or bleeding, rupture of membrane, reduced fetal movements or any other problems. The subjects were provided with the required trainings regarding fetal movements and labor initiation symptoms. Besides, they were taught about all research items such as herbal or chemical medicines and sex methods, and the obtained data were recorded in the related questionnaires. Furthermore, the phone number of the researcher was given to the subjects for them to contact around the clock in the case of having any question or problem. By initiation of labor symptoms or hospitalization for any reason, the patient was investigated by the researcher from the start of hospitalization to the end of labor and during the second and third trimester of labor. In this research, the sampling process was carried out for a six-month period, from 22 nd of June 2012 to 21 st of December 2012. At the end, among the 150 subjects, information of 133 mothers, including 42 subjects in the researcher-performed acupressure group, 41 subjects in the self-performed-acupressure group, and 50 subjects in the control group, were studied through statistical analysis and the remaining subjects were removed from the study due to reasons such as reluctance to pursue the study (four in group 1 and six in group 2), changes of childbirth hospital (three in group 1 and three in group 2), and lesion in pressure spot (one in group 1). However, no subject was removed from the routine care (control) group (Figure 1) .
The SPSS16 software was used to analyze the data. Kolmogorov-Smirnov and Shapiro-Wilk tests were used to determine normal distribution of data. Data was analyzed by Analysis of Variance (ANOVA), Kruskal-Wallis, Mann-Whitney and Chi-squared tests using the SPSS16 software (P ≤ 0.05).
Number of women randomized n=150
Acupressure by researcher n=50
Acupressure by mother n=50
Control group n=50
Lost of follow-up n=8 Relictance to pursue the study(4) Change of childbirth place (3) Lesiom in pressure soot (1) Lost of follow-up n=9 Relictance to pursue the study (4) Change of childbirth place (3) Analyzed n=42 Analyzed n=41
Analyzed n=50
Lost of follow-up n=0 To compare the means (age, gestational age, Bishop score before intervention) the Kruskal-Wallis test was used. Also for comparing Bishop Score means, KruskalWallis and ANOVA tests were used at the start of the study, after 48 and 96 hours, and at the time of hospitalization. Shapiro-Wilk test showed a normal distribution for the Bishop scores at the 49 th and 96 th hour and at the time of hospitalization.
Post-hoc was done to compare the groups. The protocol of this study was approved by the ethics and research committee of Shahid Beheshti university of medical sciences (No.400/2157, Date14/06/2011), and all subjects provided informed written consents to participate at the time of enrolment. The individuals were told that their information was kept private.
Results
Based on the findings of this research, these three groups were uniform and had no significant statistical differences in terms of mean age, career, ethnicity, gestational age, number of care services they attended, number of acupressure sessions in the two intervention groups, Bishop score at the start of the study, attendance of antenatal classes, and infant weight (Tables 2 and 3 ).
The average Bishop scores 48 hours after the beginning of the research were 4.88 ± 1.83, 5.12 ± 1.92, and 4.06 ± 1.59 for the researcher-performed, self-performed, and control groups, respectively; implying no statistical difference among these three groups (P < 0.012). Moreover, comparing researcher-performed and self-performed groups using the Mann-Whitney test after 48 hours of study indicated higher Bishop scores (P < 0.021 and P < 0.007, respectively) as compared to the control group.
Although the Bishop score after 96 hours from the beginning of study indicated no significant difference (P = 0.95) among these three groups, the mean Bishop score in the acupressure groups was higher than that of the control group; the mean scores were 5.08 ± 1.77, 5.25 ± 1.75 and 5.04 ± 1.96 for researcher-performed, self-performed, and control groups (Figure 2) .
Finally, the Bishop scores during hospitalization were 5.95 ± 2.02, 6.02 ± 1.68 and 5.02 ± 2.03, for researcher-performed, self-performed, and control groups, respectively; the ANOVA test indicated a significant statistical difference among these three groups (P < 0.02) ( Table 4 ). The Dunnett test indicated differences in Bishop Scores of the researcher-performed acupressure group in comparison with the control group (P = 0.028), and the self-performed acupressure group in comparison with the control group (P = 0.014). The Friedman test indicated significant differences between the Bishop Scores of different groups (P < 0.000) Bishop Score median and interquartile range (difference between the upper and lower quartiles) were showed in Table 5 . (2) 4 (2) 5 (2) 6 (3)
Discussion
In the present study, a significant difference in terms of Bishop score variation and cervical preparation (Bishop Score equal or greater than seven) was observed during the first 48 hours between the acupressure (particularly the one performed by mothers) and control groups. The findings of the present work are consistent with those of Azhari et al. (2009) , who measured the effect of acupressure on labor initiation. The current research, indicated that the mean Bishop score within the first 48 hours of the study was significantly higher in the pressure group as compared to the touch group (P < 0.008) and control groups (P < 0.001) (21) . In another work conducted by Smith et al. (2008) , the "effect of acupuncture on induction of labor" was investigated after two 45-minute sessions for two days; the difference between the Bishop scores of two real and simulated acupuncture groups were not statistically significant (13) , which is inconsistent with the findings of the present work. Such difference can be attributed to the shorter intervention duration in the work of Smith et al. Besides, they did not compare their groups with a group who only received routine services.
In the present work, the mean Bishop Scores during the hospitalization indicated a significant difference among the three studied groups, which is in agreement with the results of Azhari et al. (21) Also, the results of Rabl et al. (2001) were in agreement with those of the present work. They aimed to determine the effect of acupuncture during cervical preparation and induction of labor at the second trimester of pregnancy. In their research, women who had referred to hospitals during the estimated date of confinement (EDC) were randomly divided to two acupuncture and control groups and then acupuncture was carried out for the intervention group at the Hegu (large intestine 4) and SanyinJiao (spleen 6) spots. The results showed that cervical length in the acupuncture group was shorter than that of the control group, six and eight days after EDC (P = 0.04) (22) . Gribel et al. (2010) conducted a research titled "acupuncture for cervical preparation before induction of labor". Through this randomized clinical trial, 37 patients received acupuncture on different parts of their bodies (large intestine-4, stomach-36, large intestine-30, spleen-6, bladder-30, and bladder-23), while 35 were provided with misoprostol. Patients were hospitalized for 24 hours. Acupressure was done every seven hours up to a maximum of three sessions (6) .
The results of this research showed no significant difference (P = 0.201) in the final Bishop scores of these groups, which is inconsistent with the findings of the present work. Such difference might be attributed to the procedure and participation criteria of their work. In their research, the acupuncture intervention period was shorter and there was no control group. Besides, the research units were nulliparous and multiparous and had Bishop scores below seven, which was different from the criteria of the present work.
Also, the results reported by Smith et al. (13) were different from those of ours. As previously mentioned, such difference can be explained by the shorter intervention period as well as selection of a greater number of acupuncture spots. Hence, for better efficacy of acupuncture, it is recommended to apply the procedure for ten days with two-day intervals (22) .
Smith believed that as the most effective acupuncture spots among female organs are large intestine 4 and particularly spleen 6, the efficacy of the acupuncturing process drops as the number of acupuncture spots increase. Another justification for this difference is that by increasing the number of spots, detection of simulated spots would be a difficult task as it results in intersecting the energy stream spots, which make comparing these two groups difficult (13) .
In general, it can be stated that the present study has the following differences with the mentioned researches:
1. The research units were nulliparous females, with low variations of Bishop scores, as multiparity is among effective factors on Bishop scores. This point has not been considered by previous researches.
2. By selecting only one spot (spleen 6), which is the most effective spot in female organs, Bishop score variation in the first 48 hours of hospitalization was obtained, so that the acupressure process was more facilitated.
3. An intervention group of mothers was studied in the present work, whereas none of the mentioned previous researchers have studied this group.
Considering the fact that Bishop scores were higher in the self-performed group, on one hand, and only one effective spot had been selected in this work, on the other, training and applying acupuncture by mothers and intendants was facilitated. This innovation can be considered among the advantages of the present work. There was no placebo group in this study (pressure in null point).
Plenty of work has been conducted regarding the use of complementary and alternative medicines on females and midwifes and their effects have been investigated on gestation and labor. Considering the methodology of the present work, the nulliparous females were homogenous in terms of their age, career, age of gestation, Bishop score at the beginning of the study, number of prenatal cares, and participation in antenatal classes.
According to the findings of this research, acupuncture on the Spleen 6 spot could enhance cervical ripening (Bishop score equal or greater than seven) in the first 48 hours of study and during the hospitalization time. A comparison of these three groups indicated that acupressure performed the by mother her self could result in higher cervical ripening. Although cervical ripening did not show a significant statistical difference among the three groups after 96 hours from the start of the study, Bishop score increase and its growth percentage for the acupressure groups, particularly the self-performed group, was higher than that of the control group. Thus, it can be concluded that acupressure can be applied on the Spleen 6 spot for cervical ripening in pregnant women.
Finally considering the positive effect of acupuncture on the spleen 6 spot on cervical ripening, it can be concluded that this method can be applied easily, free and without side effects to improve maternal and infant's health. Furthermore, regarding the more desired results of the mentioned procedure in the self-performed acupressure group, this method could be taught to mothers to practice at home. In this way, it is possible to prevent problems concerning referring to the hospital and related costs.
